Summary
The L-Ascorbic acid (AsA) is not very stable in neutral or alkaline solutions. AsA is easily oxidized by active oxygen species, UV light, etc., and the oxidized form of AsA, that is, dehydro-L-ascorbic acid (DHA); is reported to accelerate lipid peroxidation (1, 2) . The lactone ring of DHA is split rather easily in neutral to alkaline solutions, followed by formations of 2, 3-diketo-L-gulonic acid (DKG) and its further degraded or transformed products, as reported by Otsuka et al. (3, 4) . The products are easily decomposed and the decomposition reactions are generally irreversible, but splitting products of DHA or DKG (5, 6) did not accelerate the peroxidation of linoleic acid (LA), as reported (7) .
When an aqueous solution of DHA was left overnight at room temperature under N2 bubbling, two substances having AsA-like reducing activity (designated h1 and h2) were obtained. The h2 had a more negative oxidation potential on the M . TAKAGI et al.
polarogram than did AsA (8, 9) . This indirectly suggests that a more easily oxidizable substance was formed from DHA under the present experimental conditions, and also that some kind of derivative having a stronger reducing activity than that of AsA, which was presumably derived from DHA, would reduce DHA to AsA in the reaction mixture. From this point of view , we wanted to study the degradation mechanism or pathway of DHA or DKG in alkaline or neutral solutions. The fact that DHA was reduced in neutral solution under N2 bubbling is interesting with regard to the action of vitamin C under physiological con ditions (10, 11) . In this study, we describe the characterization of this electro oxidizable substance. From these results above, we can conclude as follows. As is shown in Fig. 6 , AsA is easily oxidized to DHA, followed by hydrolysis of the lactone ring to form DKG. About 10% of the DKG is lactonized to form 3, 4-End DKGL in the neutral solution under N2 bubbling. The 3, 4-End DKGL thus formed reduces DHA to AsA in neutral to weakly alkaline solutions. 3, 4-End DKGL, which has three carbonyl groups, is unstable. The di or tri-carbonyl group may be easily hydrated in neutral or weakly alkaline solutions, so the lactone ring splits hydrolytically via di or tri carbonyl intermediates.
AsA is formed from mono-DHA by a disproportionation reaction. Also, aci reductones such as triose-reductone and reductic acid are formed from AsA or sugars by pyrolysis (13, 14) . However, AsA was formed from DHA or DKG with N2 bubbling under the present experimental conditions. The fact that 3, 4-End DKGL reduced DHA to AsA in a physiologically common pH solution, may be interesting in relation to the action of DHA, which has been discussed to be effective as one-half of the action of vitamin C in our body fluids or blood. Hitherto, DHA has been reported to be reduced to AsA by glutathione in the blood (15, 16) . In this paper we like to suggest a possibility of the above-stated reduction of DHA to AsA by 3, 4-End DKGL which can be produced from DHA or DKG under N2 bubbling. In this connection, to clarify the behavior of 3, 4-End DKGL further in vivo, methods for stable and easy preparation of the sample are urgently required, since 3, 4-End DKGL has not been easy to prepare on a large scale.
